In the present paper, air pressure and temperature on the interface of the polymer matrix composite (PMC) brake pads are measured by disc brake under braking condition, and their influences are studied as well. The experimental results show that the air temperature peak is not as high as that on the surface. The air pressure of the interface varies with the applied load. The air pressure is negative under the small applied load, but positive under the large applied load. The analysis of the experimental results shows that the phenomena are caused by the friction heat and the rotate disc. Since the air pressure is very small comparing with applied load, it influences on the friction coefficient slightly. But, the negative air pressure of the interface increases the chance of the drag friction in the nonbraking mode for disc brakes.
INTRODUCTION
Disc brakes are widely used in most vehicles. Chemical and physical phenomena are always accompanied with the frictional process of the PMC brake pad. The mechanism of braking has not been understood thoroughly [1] . Eriksson and et al. investigated the tribological phenomena under the contact of automotive brakes [2, 3] . Their results showed that during braking of a regular family car, the real contact area is confined within 15%-25% of the nominal area. So, there are plenty of spaces in the interface to keep much air to stay. In this paper, air pressure and temperature on the interface of the PMC brake pads are measured by disc brake under braking condition, and their influences are studied as well.
EXPERIMENTS
A MM-1000 friction material tester is used to simulate braking, see Fig. 1 . In the system, a 10kw, variable speed motor is used, and its output rotational speed is from zero to 2000rpm. The tester is capable of simulating highway speeds on the brake surfaces. The pad specimens are made out of the polymer matrix composite friction material. The tested pads, provided by DONGGUAN AUTOTAKE LTD. CO, are commercial pads having good wear resistance and high temperature friction stability. The pad specimens are cut from the backplate with dimensions of 2.5cm×2.5cm×0.5cm. In the experiments, the air pressure of the interface is measured by several pinholes on the surface of the braking pads. Air temperature is measured by the thermocouple. The testing conditions are given in Table 1 . 
RESULTS AND DISCUSSIONS
In the experiments, the air pressure of the interface varies with the applied load. The air pressure is negative under the small applied load, but positive pressure under the large applied load. Compared the two curves (see Fig.2a ), the air pressures of the interface are different with the braking rotate speeds. When the applied load is 0.2Mpa, the air pressures are -270Pa at 1500rpm and -220Pa at 1000rpm. The range of the air pressure variety is extensive as the rise of the braking rotate speed. Compared Fig.2a with Fig.2b , the negative pressures of interface are different as different average surface temperature of the disc. When the average surface temperature of the disc rises, the value of the negative pressure increases.
Fig.2 The air pressure as function of application loads
The temperature curves of Fig.3 show that the air temperature rise of the interface is gently. The air temperature peak is not as high as that on the surface temperature. And, the air temperature peak lags significantly behind the surface temperature peak during braking.
Fig.3 The air temperature as function of braking time
The analysis of the experimental results shows that the phenomena are caused by two factors. One is the friction heat and the other is the disc rotation.
During braking, the frictional heat not only distributes between the disc and the pad but also goes out into the air. The thermal energy brings about the air temperature rising rapidly. The heated air leads to the air pressure increasing; another is the disc rotation draws the air onto the interface to decrease the air pressure. When the applied load is small, the friction work is also small so that the air temperature rise is small, while the second factor domains the braking process to make the air pressure decrease. When the applied load is large, the frictional work is increased quickly to raise the air temperature significantly. So, the first factor domains the braking process to make the air pressure increase. According to hydrodynamic lubrication theory, the air pressure of the interface influences on the friction coefficient. Since the air pressure is very small comparing with the applied load, it influences on the friction coefficient slightly.
For disc brakes, when hydraulic pressure piston is unloaded, the pad is retracted by using the seals. The pads are always in glancing contact with the rotate disc. Then, the negative air pressure of the interface increases the chance of the drag friction in the non-braking mode.
CONCLUSIONS
The following conclusions can be obtained according to the above analysis. (a) The air temperature peak is not as high as that on the surface. And, the air temperature peak lags significantly behind the surface temperature peak during braking. (b) The air pressure of the interface varies with the applied load. The air pressure is negative under the small applied load, but positive pressure under the large applied load. The analysis of the experimental results shows that the phenomena are caused by two factors. One is the friction heat and another is the disc rotation.
